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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a porous ceramic 
honeycomb filter which has a porous ceramic 
honeycomb structure, has an outer peripheral wall and 
many cells surrounded by cell walls on the inner 
peripheral side of the outer peripheral walls and the one 
end face of which is sealed by using a sealant, for 
collecting fine particles contained in exhaust gas by the 
cell walls by making the exhaust gas pass through the 
pores of the cell walls and flow through the adjacent 
cells and whose fine particle collecting efficiency is high 
and whose pressure loss is low even when the porosity 
of the cell wall is >55% and a catalyst is deposited on the 
porous ceramic honeycomb filter. 

SOLUTION: The porosity of the cell wall is 55-75%, the 
average pore size is 1 0-40 jam and the surface 
roughness (the maximum height Ry) is >10 |im. 




11e 



I2«ri2b) 



LEGAL STATUS 

[Date of request for examination] 1 2.1 0.2001 

[Date of sending the examiner's decision of 15.12.2005 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdLncipi.go jp/PA1 /result/detail/main/wAAA82a04VDA41 5001 029... 2006/09/1 4 



Searching PAJ 2/2 ^ — : 

[Date of extinction of right] 



http://www19Jpdl.ncipi.go.jp/PA1/result/detail/main/wAAA82aO4VDA415001029... 2006/09/14 



JP^003-001029> [CLAIMS) 
• NOTICES * 



Biblt for any 
• of thit translation. 

1-Thts document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.«*** shows the word which can not be translated 
3>> the drawings, any words ore not translated. 

CLAIMS 
[Oa«n£»>] 

(Claim l] The piece end face of the eel of a honeycomb structure object which has the eel of • 
large number surrounded with the ccD wsl by the inner circumference side of • peripheral wall 
and this peripheral waB is * *■* » •( ed) by ****** material. It is the porosity ceramic honeycomb 
filter which carries out uptake of the particle which is made to pass the pore of said cell wad and 
b contained in • contirurty eel in exhaust gas at a sink and exhaust gas with said ceO waD. The 
porosity ceramic honeycomb niter with which the porosity of said ceO waO is characterized by an 
average poie diameter being [ 10-40 micrometers and surface roughness (maximum height Ry) } 
10 micrometers or more 55 to 75%. 

[Claim 2) The porosity ceramic honeycomb filter according to claim 1 characterized by the 
porosity of said eel waD being 60 - 70V 

[Claim 3) The porosity ceramic honeycomb filter according to daim 1 or 2 characterized by the 
main crystal of the ceramics which constitutes said ceB waD being cordierite. 
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OET AILED DESCRIPTION 

[Detailed Description of the nvention) 
[0001] 

[Reld of the fevention] Thb invention relates to the porosity ceramic honeycomb filter which 
carries out uptake of the particle contained in exhaust gas. such as a diesei pow er plant 
[0002] 

[Description of the Prior Art] The cutback of the harmful matter contained in the exhaust gas 
discharged from engines* such as an automobile, from the maintenance side of a local 
environme n t or earth environment is called for. kn order to carry out uptake of the particle 
especially contained in exhaust gas. such as a diesei power plant, a porosity ceramic honey co mb 
filter (henceforth [ a "porosity ceramic honeycomb filter" is emitted and ) a 'honeycomb filter") 
attracts attention, and has come to be used 

[0003] Drawing I is the perspective view of a honeycomb filter 10. and drawing 2 is type section 
drawing of the honeycomb fitter 10 of drawing I . As shown in drawing 1 and d rawi n g 2 . usuaDy a 
honeycomb fitter 1 0 The porosity ceramic honeycomb structure object which has eel 1 1 c of a 
large mmbef which were approximately cylindrical and were surrounded by cell wall 1 lb by the 
inner circumference side of peripheral- wall 1 la and this peripheral— waH 1 la (Hereafter, a 
"porosity ceramic honeycomb structure object" is omitted and it b called a "honeycomb 
structure object") The ends side of 1 1d and runoff side 11 e is ******< ed) by the ****** 
material 12a and 12b by turns the inflow side of eel 11c of 1 1. And the honeycomb filter 10 is 
contained by the metal vessel by the planar pressure of grasping members, such as a ceramic 
fiber mat inserted as a compression condition within the metal vessel (not shown). 
[0004] Exhaust gas clarification with a honeycomb filter 10 is performed as follows. By drawing 
2 . exhaust gas flows from eel 11c which is carrying out opening by 1 Id the inflow side of a 
honeycomb filter 10 (10a shows), flows in a contiguity eel from the pore (not shown) formed in 
cell wall lib. and is discharged from runoff side lie (1 0b shows). And in case the particle 
contained in exhaust (as passes in a contiguity eel from the pore which continues within cell wall 
1 lb. it is filtered, and uptake is carried out. And if the particle by which uptake was carried out 
becomes more than a constant rate, combustion clearance win be carried out by the electric 
heater, a burner, etc, and playback of a honeycomb filter 10 win be performed. 
[0005} Moreover, there is also the approach of burning continuously about the combustion 
temperature of a particle in lowering and the particle which carried out uptake by supporting 
catalysts, such as a platinum group metal catalyst, to the pore (not shown) formed in cell wall 
1 lb and cell wan 1 lb of a honeycomb fitter 10. Now. it is required for a honeycomb filter 10 that 
the collection efficiency of a particle is high and that pressure loss should be low. If the 
collection efficiency of a particle is high and pressure loss is low. the increment in back pressure 
in the engine accompanying are recording of a particle becomes slow, the time amount which can 
continue uptake will become long and the interval to playback will also become long However, 
generally, collection efficiency and pressure loss have the relation of reverse p roportion, if it is 
going to make collection efficiency high, pressure loss will increase, and on the other hand, if it is 
going to make pressure loss low. collection efficiency will come to get worse. Although the 
porosity and average pole diameter of a cell wall of a honeycomb fitter were adjusted so that 



coftection efficiency and pressure toss could be cnmpatible convcraubnaby. there , 
ExpeciaaV the thing that pressure Ipsa becomes high compared with the filter which a high 
lu u cific - su r fac e - a rea ingred»ent blockades the pore of a cefl wal. and has not coated, and is 
acquired for the fitter of low voltage force loss with high coflection efficiency since it is 
necessary to coat the interior of the pore of a ce* wal with high spec i fi c - su rface-area 
ingredients, such as an activated alumina, as support when burning a particle comir*jous>y with 
the supported catalyst was difficult 

[0006) In order to solve the abov e mentioned trouble, to JP.7- 1 63823> In addition to maJurig 
the porosity of a cell wall into 60% or less 45% or more, it goes to the interior from the front face. 
The sp eci fic surface area M of op en in g and ail the pores to penetrate (m2/g) By making relation 
surface roughness N (micrometer) in the filter front face into the range of 1 0OOM*85N>=530 
The number of the penetrated pores which carried out the chain to the interior from fitter area 
and a filter front face b made to increase, uptake time amount b long and the honey com b fitter 
wrech could be made to lessen the count of playback b indicated 

[0007] moreov er , the thing for which porosity b set 40% or more and an average pde diameter b 
set to S micrometers or more 50 micrometers or leas 55% or less at JP.8-931.A — in addition, 
Vaatoy Level — by making a value into 20S or less, the detachebSity of the particle by which 
uptake was carried out to the honey co mb fitter front face becomes good, and the honeycomb 
filter wahich was going to improve regeneration efficiency by back wash air b rxaceted. Here, it b 
Valey. Level Thre e -dwnen s ion analysis of the data of the granularity on the front face of a filter 
eon carried out with the sensing-pin type surface roughness meter, and a field where the volume 
of the heights of a filter and the volume of a crevice become ooual to a certain field was made 
into the average side, and when it mssumcs that the fitter was cut in respect of thb average, it b 
defined as the ratio to the total surface area of the sum of the pore area in an average side. 
[0008] 

[Prob*em(s) to be Solved by the Invention} However, the effectiveness that it enlarged uptake 
area of a cell wall in 2.3-7.4 micrometers and the example of a comparison since the honeycomb 
filter of the d is cl os ure to said JP.7- 1 63823.A b about 3.1-7.4 micrometers in the example as 
given [ surface roughness ) in the table 2 of thb official report was not acauired. but the problem 
that the collection efficiency of a particle was also low had <t substantially. For thb reason, 
pressure toss was low and it was difficult to obtain a filter with the high collection efficiency of a 
particle moreover. 

[0009] Moreover, porosity b S5\ or less 40% or more, and the honeycomb filter of the disclosure 
to said JP. 8-9 31. A had the problem of being easy to increase pressure toss. Moreover. VaOey 
Level Although the detachabibty of the particle by which uptake was carried out to the front 
face by making a value into 20% or less became good, there was also a problem that there was 
little effectiveness which carries cut uptake of the particle in exhaust gas with a cell waO. In 
addition, in JP.8-931 A a concrete publication b not found about the value of surface roughness. 

[0010] ft b to obtain a honeycomb filter with the high collecuon efficiency of the particle in 
exhaust gas while thb invention was made in view of the a bove -m e nt i oned technical probl em , 
enlarges the porosity of a cell waO and suppresses pressure loss low. 
[0011] 

(Means for Solving the Problem) this invention persons were specifying the porosity in a 
honeycomb filter, and an average pole diameter, and making surface roughness (maximum height 
Ry) of a cell wail large beyond a predetermined value, acquired knowledge that the above- 
mentioned technical p robl em b solvable, and hit on an idea to this invention. 
[0012) Namely, the honeycomb filter of this invention ****** the piece end face of the eel of a 
honeycomb Structure object which has the eel of a large number surrounded with the cell waD by 

J ~ - circumference side of a peripheral wall and this peripheral waO. H b the honeycomb 

K carries out uptake of the particle which b made to pass the pore of said cell wall and 
ts coroamed in a contiguity eel in exhaust gas at a sink and exhaust gas with said cell wall. The 
porosity of said eel waO is characterized by an average pole diameter being [ 10-40 r 
and surface roughness (maximum height Ry) ) 10 micrometers or more 55 to 75%. 
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[0013] It is because the collection efficiency of a particle will fall, and reinfor c ement will also fall, 
if pressure loss becomes it large that porosity is less than 55\ and porosity exceeds 75V so it b 
not suitable as a fitter for particle uptake to have made the porosity of a cell wall into 55 - 75% 
here. The more desirable range of porosity is 60 - 70%. 

[0014] Moreover, it is because a detailed particle will penetrate a cell wall, and collection 
efficiency will fall, and reinforcement will also fall, if pressure loss becomes it large that an 
average pole diameter b less than 1 0 micrometers and an average pole diameter exceeds 40 
micrometers, so it is not suitable as a filter for particle uptake to have set the average pole 
diameter of a cell wall to 1 0-40 micrometers in addition, porosity and an average pole diameter 
are measured using a mercury pressure close type porosimeter. 

[0015] Moreover, it is because it becomes possible [ having set surface roughness (maximum 
height Ry) of a cell wall to 10 micrometers or more ] to carry out uptake of the particle 
efficiently by the uneven section formed in the cell wall front face in spite of having set up 
porosity 55 to 75% so that 10-40 micrometers and pressure loss may be low suppressed in an 
average pole diameter. There is little effectiveness that the surface roughness (maximum height 
Ry) of a cell wall carries out uptake of the particle in exhaust gas with a ceB wall in less than 10 
micrometers, and it is not suitable as a filter for particle uptake. In addition, the more desirable 
range of the surface roughness (maximum height Ry) of a cell wall is 20-100 micrometers. 
[0016] And as for the main crystal of the ceramics which constitutes a cell wall, it is desirable 
that it is cor die rite. Although it is because thermal resistance sufficient as a filter for particle 
uptake, thermal shock resistance, end a mechanical strength are obtained as the main crystal of 
the ceramics which constitutes a cell wall is cordierite. this invention is not limited to this and 
can use ingredients, such as other heat-resistant ceramics, for example, a mullite. an alumina, 
silicon nitride, silicon carbide, nitriding aluminum, lithium aluminium silicate, aluminum titanete. 
and a zirconia. 
(0017) 

[Embodiment of the Invention] Hereafter, the gestatt of implementation of invention is explained 
to a detail. 

[00 1 8] The honeycomb filter 1 0 shown in drawing 1 thru/ or drawing 2 was produced as follows. 
(Adjustment of basic-raw-materials powder) Powder, such as a kaolin, talc, a silica, hydroxyietion 
aluminum, and an alumina, was measured, and ceramic raw material powder was adjusted so that 
chemical composition might become 2:47 - 53% of SiO(s). 203:32 - 38% of aluminum, and 
MgO:12-l6% with a mass ratio. 

[0019) (Honeycomb structure plastic matter adjustment of the body and its function) As a 
shaping assistant, as binders, such as methyl cellulose, and lubricant, and an ostomy agent, the 
amount of graphite, wheat flour, starch, resin powder, a foaming agent, etc. was changed, and it 
added, and mixed enough by dry type te ceramic raw material powder. Subsequently, the water 
of the amount of conventions was poured in. still more sufficient mixing was performed, and after 
shaping which mentions later, and baking the plastic matter was produced so that various kinds 
of porosity of a honeycomb structure object an average pole diameter, and surface roughness 
(maximum height Ry) might be obtained. 

[0020] (Extrusion molding) Next, extrusion molding of the plastic matter was carried out using 
the extrusion molding die of general structure, and the crass section surrounded with a cell wall 
produced the Plastic solid which has square-tike honeycomb structure. 

[0021] (Baking) The Plastic so6d which has honeycomb structure was calcinated using the batch 
type firing furnace, and 150mm and ceP wall thickness acquired the honeycomb structure baking 
object with which the number of eels per two consists of nature ceramics of cordierite with 
which the outer diameter of peripheral-wall 1 la has 150mm. and die length has the surface 
roughness (maximum height Ry) of various kinds of porosity, an average pole diameter, and a cell 
wall by 16 pieces 1cm 0.43mm. 

[0022] (•*****) Next after sticking a masking film on the ends side of the baking object which 
has honeycomb structure with adhesives. it punched so that it might become a checker, and 
checkered ****** material was introduced into the edge, the eye closure section was formed, 
and the honeycomb filter 10 was obtained. 



[0023] (Measurement of porosity, an average pole diameter, and surface roughness (maximum 
height Ry)) The sample was started from the obtained honeycomb fitter 10. and (%) and the 
porosity of a cell wall, an average pole diameter (micrometer), and surface roughness (maximum 
height Ry) were measured. In addition, the porosity (%) and average pole diameter (micrometer) 
of a cell wall were measured with the method of mercury penetration using the auto pore ID9410 
made from Mierorneritics. Moreover, surface roughness (maximum height Ry) is B (JIS). It **(ed) 
to 0601-1994 and several places were measured. 

(0024) (Measurement of collection efficiency and pressure loss) a honeycomb fitter — ten — 
particle size — 0.042 — micrometer — carbon — powder — three — g/h — two — an hour — 
having supplied — the back — ( — a — ) — collection efficiency — ( — % — ) — [(input- 
discharge) — /(input) — ) — an inflow — a side — the differential pressure of 1 1d and runoff 
side lie — having measured . And differential pressure was made into (b) pressure loss (mmAq). 
Moreover, it was evaluated from on practical use. having used as NG (x) that to which (a) 
collection efficiency is 90% or more, and (b) pressure loss exceeds [ less than 360 mmAqs ) good 
(O) and 400mmAq for A (0) and 360 - 400mmAq (c). Moreover, collection efficiency evaluated 
less than 90% of thing as NC (a). 

[0025] The result of (a) collection efficiency over the porosity, the average pole diameter, and 
surface roughness of a honeycomb filter 10. (b) pressure loss, and (c) assessment b shown in a 
table 1. 
[0026] 
(A table l] 
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[0027] As for the examples 1-10 of invention, a table 1 shows that porosity serves as few 
honeycomb fitters 10 of pressure loss with high and collection efficiency since 55 - 75% and an 
average pole diameter are [ 10-40 micrometers and surface roughness (maximum height Ry) ] 10 



(0028) On the other hand, as for the examples 1-5 of a comparison, in porosity, an average pole 
diameter, or surface roughness (maximum height Ry). the assessment of the porosity of 55 - 
75%. the average pole diameter of 10-40 micrometers, and 10 micrometers or more of surface 
roughness (maximum height Ry) which is collection efficiency and/or pressure loss since it b out 
of range b low. 
(0029) 

(Effect of the krvention} Since the honeycomb filter of this invention sets porosity and b setting 
the average pole diameter to 10-40 micrometers 55 to 75% as explanation in a detail, low voltage 
force loss is acquired and surface roughness on the front face of a cell wall b set to 10 
micrometers or more above, it becomes possible to carry out uptake of the particle in exhaust 
gas with a well head and becomes extensible [ uptake time amount ). 
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DESCRIPTION OF DRAWINGS 
(Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of a honeycomb structure object. 

[Drawing 2 3 K is the cross section of an example of the exhaust gas clarification filter 10 using 
the honeycomb structure object of drawing 1 
[Description of Notations] 
10a: inflow 
10b: Slowdown 

1 0. Porosity ceramic honeycomb filter (honeycomb filter) 

1 1: Porosity ceramic honeycomb structure object (honeycomb structure object) 

11a: Peripheral waU 

lib: CeO waD 

11c: Cet 

lid: Inflow side 

1 1 e: Runoff side 

12a. 12b: ****** material 
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Abstract of JP2003001029 
PROBLEM TO BE SOLVED: To obtain a 
porous ceramic honeycomb filter which has a 
porous ceramic honeycomb structure, has an 
outer peripheral wall and many cells 
surrounded by cell walls on the inner 
peripheral side of the outer peripheral walls 
and the one end face of which is sealed by 
using a sealant, for collecting fine particles 
contained in exhaust gas by the cell walls by 
making the exhaust gas pass through the 
pores of the cell walls and flow through the 
adjacent cells and whose fine particle 
collecting efficiency is high and whose 
pressure loss is low even when the porosity of 
the cell wall is >=55% and a catalyst is 
deposited on the porous ceramic honeycomb 
filter. SOLUTION: The porosity of the cell wall 
is 55-75%, the average pore size is 10-40 &mu 
m and the surface roughness (the maximum 
height Ry) is >=10 &mu m. 
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